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Joaquim Goes and Helga Gomes

Visiting Professors from Lamont Doherty Earth Observatory of Columbia University

Visit ISEE for Land-Ocean
Ecosystem Research by
Ocean Color Remote Sensing

In early 2015, Prof. Ishizaka asked
me if Helga and | would be interested in
visiting his laboratory to collaborate on
a research project. | was both thrilled
and immensely honored with this
invitation to visit my Alma Mater, where
| had spent three years (1992 to 1995) as
a Doctoral Student and then two more
years (1997 to 1999) when Helga and |
were Postdoctoral Fellows. Even to this
day, we consider our time at Nagoya
University as one the most memorable
periods of our research careers and are
grateful for the opportunity to interact
with some of the best minds in Ocean
Sciences which helped to shape our
professions. The opportunity to revisit
was therefore special and we arrived on
the 5th of Oct. 2015 for what will be
perhaps one of the three most fulfilling
months of our lives.

We began our work processing a
long time series of ocean color imagery
that included datasets from Japan's
first Ocean Color Temperature Scanner
(OCTS) and NASA's Sea-Viewing Wide
Field-of-View Sensor (SeaWiFS) and Moder-
ate Resolution Imaging Spectroradiome-
ter-Aqua (MODIS-Aqua). We applied the
data from these maps of phytoplankton
biomass distribution and satellite Sea
Surface Temperature to algorithms that
we had developed as postdoctoral
students at Nagoya University. The
datasets spanning an ~18 year period
starting from 1997 allowed us to observe
strong interannual variations in the

supply of inorganic nitrate and new
production in the subarctic Pacific which

appear to be strongly linked to coupled
ocean-atmospheric processes, specifi-
cally El Niflo/La-Nifia-mediated shifts in
the position and strength of the
Aleutian Low Pressure System. These
findings were presented at the 13th
Korean-Japan Workshop on Ocean Color
(KIWOCQ) held at the Japan Marine and
Science Technology Center (JAMSTEC),
Yokohama in Nov. 8-10th 2015 and are
being written up for a collaborative
manuscript to be submitted shortly.
Over the course of our study, we also
began concurrently working on devel-
oping algorithms for estimating phyto-
plankton size groups from ocean color
data. This work is focused on the Bering
Sea and is also being written up for
publication.

Two other topics that we have
been pursuing with Prof. Ishizaka and
his students are: 1) development of
algorithms for detecting Harmful Algal
Blooms from space and, 2) develop-
ment of Fast Repetition Rate Fluoromet-
ric methods for estimating primary
productivity of phytoplankton. One of
the research topics currently being
pursued by Prof. Ishizaka's group is the
detection of green Noctiluca blooms
from space, a nuisance alga that is
appearing with increased intensity all
over the tropics including the Gulf of
Thailand and the Arabian Sea. We have
been studying Noctiluca blooms of the
Arabian Sea, but until at present our
work targeted the eco-physiology of
Noctiluca blooms. Our visit to ISEE,
Nagoya University has offered us the

opportunity to extend this work to /P%

developing ocean color algorithms to
study the distribution and productivity
of Noctiluca from space.

We will be continuing with this
work and are also looking at the possi-
bility of collaborating with scientists
from ISEE to understand how Noctiluca
blooms influence seawater temperatures
to impact coupled ocean-atmospheric
processes, such as the formation of
cyclones and precipitation patterns in
the Arabian Sea region. Another
direction that we hope to expand our
work in collaboration with scientists
from ISEE is studies on the role of
aerosols in regulating Noctiluca blooms
especially through additional inputs of
trace metals required for photosynthe-
sis.

We were fortunate to be part of the
Founding Symposium entitled “Evolu-
tion of the Space-Sun-Earth Environ-
mental System in Space and Time” to
celebrate the establishment of the
Institute for Space-Earth Environmental
research (ISEE) on Nov. 4-5th 2015 and
to present our recent work from the
Arabian Sea highlighting how climate
change is altering the connections
between the Atmosphere, Land and the
Oceans, to impact life in the oceans.

Working in Prof. Joji Ishizaka's labora-
tory and interacting with his students was
an immense pleasure and we would
strongly recommend students from
overseas to join his laboratory if an
opportunity arises. The atmosphere in
his laboratory is warm and friendly and
everyone is very helpful and concerned
for each other. Despite so many
commitments, Prof. Ishizaka makes time
for everyone in his laboratory. We
enjoyed interacting with the students
who are bright and motivated and who
will surely scale great heights in their
chosen careers. It was a tremendous
opportunity to interact with them and
discuss their research as well as suggest
novel thoughts and ideas about poten-
tial manuscripts. Over the course of
these three months, we honestly feel
that we learned as much from them as
they did from us.

We also had an excellent opportu-
nity to learn about new work being

From left to right,
Prof. Gomes, Prof. Ishizaka
and Prof. Goes.
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conducted by Asian
researchers in the field of
ocean color as well as the
launch and planned launches
of various ocean color sensors at
the 13th KJWOC/3rd Asian Work-
shop on Ocean Color (AWOC) organized
at JAMSTEC which brought together
ocean color researchers from Japan,
Korea, Indonesia, Thailand and Malay-
sia. Initiated by Prof. Ishizaka in 2003
together with his Korean collaborator
Yu-Hwan Ahn, this workshop brings
together scientists and students mostly
from the Japanese and Korean ocean
color community but recently from
other Asian countries too. It was a proud

[t has been a great pleasure for me
to spend my sabbatical leave as a
Foreign Visiting Research Fellow at the
Institute for Space-Earth Environmental
Research (ISEE) Nagoya University from
August 2015 to January 2016. This
6-month stay was the memorable and
productive period in my academic
career. Staying at the Noyori Interna-
tional House was very comfortable and
made easy access for me to come to
ISEE even during weekends. These ideal
circumstances provided me a great
opportunity to conduct research.

The purpose of my research at ISEE
is to understand wave-particle interac-
tion with EMIC waves under quiet
geomagnetic conditions. The new
Japanese science ERG (Energization and
Radiation in Geospace) mission is being
planned to be launched in 2016. Since
the ERG satellite will be operated during
the solar declining phase and near solar
minimum of solar cycle 24, this mission
would provide new insights into the
dynamics of the inner magnetosphere
for the intervals of quiet geomagnetic
conditions, which are caused by quiet
solar activities. These intervals are not
dominated by significant geomagnetic
storms and/or substorms. While we wait

ISEE NEWSLETTER vol.1

moment for us to watch the students
from our laboratory presented their
work confidently, as well as to talk to
researchers from other countries with
great assurance.

We wish to thank Nagoya Universi-
ty for inviting us and the generosity and
kindness that everyone showed us. We
are especially grateful to Prof. Ishizaka
for his kind invitation and the constant
care and attention that both he and his
secretary Ms. Ryoko Niizuma afforded at
all times to make sure our stay comfort-
able. We would also like to thank, his
research team of Dr. Mino and Dr.
Sukigara and their students for their
willingness to help us at all times. We

are also thankful to so many Professors
and students of ISEE for new friendships
and sharing with us their work.

We hope that our collaboration with
Prof. Ishizaka and his colleagues and
students will continue for many years to
come, and provide fruitful collaborations
in biological oceanography. Although
we hope to be able to visit again but we
also wish to see Prof. Ishizaka and his
colleagues and students on our campus
at Lamont Doherty Earth Observatory of
Columbia University, USA, so they too
can interact with us, our students and
our colleagues.

Khan-Hyuk Kim

Visiting Professor from Kyung Hee University, Korea

My research at ISEE on EMIC
waves under quiet geomag-
netic conditions

for the ERG mission we can improve our
understanding of the dynamics of the
inner magnetosphere during quiet
geomagnetic conditions by correlative
analysis of existing data during a solar
minimum in 2007-2009.

During this 6-month stay, | have
focused on three topics. The first is to
identify the location of the plasmapause
during extremely quiet geomagnetic
conditions. We statistically examined
the plasmapause location under quiet
geomagnetic conditions (Kp = 0-1)
using the electron density inferred from
the THEMIS spacecraft potential for a
two-year period (2008 and 2009). We
found that quiet-time plasmapause is
located near geosynchronous orbit
nearly independent of magnetic local
time (MLT). This result has been
published in the Geophysical Research
Letter. The second topic is to examine
where and how EMIC waves are
enhanced during quiet geomagnetic
conditions. We statistically examined
the geosynchronous EMIC waves
observed at GOES 10, 11, and 12 space-
craft over a two-year period from 2007
and 2008. Unlike previous studies, we
found that quiet-time EMIC waves
mostly occur in a region from morning

Prof. Kim (left) and
Prof. Shiokawa (right).

(~0600 MLT) to afternoon (~1600 MLT)
with a peak around noon. This result has
been submitted into the Journal of
Geophysical  Research. The third
research topic is the study of wave
particle interactions with EMIC waves.
We observed a band-limited spectral
feature of EMIC waves lasting more than
20 hours at Athabasca (L ~ 4.6) ground
station on 5 April 2007. We confirmed
that the He-band EMIC waves play an
important role in producing localized
30-80 keV subauroral proton enhance-
ments observed at L = ~4-6. We have
submitted this result into the Geophysi-
cal Research Letter.

Although | had visited Japan many
times before for conference participa-
tion, this longer visit provided me the
time and opportunity to learn Japanese
and experience the culture more
deeply. It was very hot in August in
Nagoya, and this hot Nagoya weather
made me stuck in the house. | watched
several documentary films about history
of World War Il including “Battle of
lwodou” and “Hiroshima and Nagasaki
survivors' memories 70 years after the




atomic bomb” on TV. Times were very
hard for Japanese after the War. A
famous quote “I prefer the most unfair
peace to the most righteous war.”
crossed my mind. It was several days
after watching the documentary films. |
was impressed by high school baseball
players making every effort to win a

Microwave emission and electron

game even sliding to first base and
shedding tears in defeat in “Summer
Koshien” and a successful launch of
"KOUNOTORI” to deliver supplies
including food, clothes, and experiment
devices to the ISS. These made me to
think how Japanese spent their times in
postwar years and understand from

where their strength comes.

Finally, I would like to thank all the
staff at ISEE for providing a friendly and
welcoming atmosphere, and especially
my host, Prof. Shiokawa and his secre-
taries for making a pleasant stay. | hope
and expect that our collaboration will
continue and expand in the future.

Victor Melnikov

Visiting Professor from Central Astronomical Observatory at Pulkovo

of Russian Academy of Sciences, Russia

acceleration/transport in

solar flares

My major research interests are the
solar radio emission and particle
acceleration/ transport in solar flares.
| have already visited Japan many times
for studying data from the Nobeyama
Radioheliograph (NoRH) and for a
cooperative research with Prof. Shiba-
saki and his group. Members of my
group in Pulkovo Observatory, St.Peters-
burg, and the staff of the Nobeyama
Solar Radio Observatory have known
each other personally through close
scientific cooperation for over a
decade. The collaboration resulted in
numerous research papers in interna-
tionally recognized journals and confer-
ence talks. Nowadays, NoRH is operated
by ISEE (STEL) as a representative of the
International  Consortium  for the
Continued Operation of Nobeyama
Radioheliograph (ICCON). | and many
of my Russian colleagues help to
operate NoRH as remote Chief Observ-
ers.

This time, | come to ISEE with a new
research project as well as to set up a
new collaboration with Prof. Masuda
and his colleagues combining the

experience and expertise of ISEE and
Pulkovo Observatory. The idea of the
project is to get specific constraints on
the electron acceleration models from
a comparative analysis of spatially
resolved NoRH observations and the
advanced mathematical modeling. It is
known that different proposed acceler-
ation mechanisms are expected to
produce energetic electrons with
different types of pitch-angle distribu-
tions (isotropic, with perpendicular or
longitudinal anisotropy). Possibly, all of
those mechanisms may operate in solar
flares. But, only observations can tell us
which mechanism is dominant in a
specific flare configuration. While | am
in Nagoya University, we have done an
extensive survey of Nobeyama observa-
tions to find flares that demonstrate the
electron anisotropy which is transverse
or parallel to the flare loop axes. Finally,
we are lucky to find a confirmation for
such diagnostics using intensity and
circular polarization distributions of the
17 GHz emission along a flaring loop.
In particular, we have found the circular
polarization inversion in the upper part
of some flaring loops and
proved that the polariza-
y tion sign corresponds to
the ordinary mode. This is a
strong evidence of the
longitudinal anisotropy of
accelerated electrons in
those flare loops. Another
result of our research
collaboration is a discovery

of the significant influence of a dense
plasma (so called Razin suppression)
on the spectral slope of microwave
emission in the upper parts of flaring
loops. This can solve the long lasting
disagreement between the electron
energy spectral indices derived from
microwave and hard X-ray observations.
The finding also explains the enigma of
the spatial shift between brightness
maxima at 17 and 34 GHz.

During my stay in ISEE | often
attended research seminars at the
Integrated Studies Division and enjoyed
the atmosphere of interesting and
fruitful discussions there. Of particular
interest to me were discussions about
coronal mass ejections (CMEs) which
were treated as so called spheremaks.
As a result of these discussions, new
ideas have appeared which can explain
my new interesting findings from NoRH
observations of the plasma blobs
propagating in the solar corona.

I and my wife stayed in Japan for 4
months. So apart of science, on week-
ends we had a chance to visit a number
of beautiful places around Nagoya such
as Nagoya Castle, Tokugawa park,
Nagoya port, Tajimi monastery gardens.
Surfing along some streets with traditional
Japanese houses and gardens were also
enjoyable and relaxing. We also travelled
to some remote sites and enjoyed color-
ful gardens of Kyoto city, the beauty of
the Matsumoto Castle. A business trip to
my beloved Nobeyama Radio Observa-
tory raised in the memory some bright
moments from my previous stays in
Nobeyama. It is my pleasure to say
thank you to all members of ISEE staff
for a warm and friendly atmosphere
which was around me during all my stay
at ISEE. And | look forward to future
collaborative research.

The photo is taken in Kyoto.
It is Heian Jingu Shrine.

I was there with my wife on Nov.28.
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Estimationn of the Neutron Emissions during the Large Flares of Solar

Cycle 24

A systematic method is developed to
search for solar neutrons in association with
large solar flares. The maximum intensity
time of soft X-rays observed by GOES is
used as the most probable production time of
solar neutrons. The search was performed
considering five years (January 2010 to
December 2014) of data collected by the
Solar Neutron Telescopes (SNTs) and the
Chacaltaya Neutron Monitor (NM). In this
period thirty-five X-class flares were
examined. The time profiles of the SNTs and
the Chacaltaya NM were built for each
studied flare. Based on these profiles, a
statistical analysis was performed. A signifi-
cance level of greater than, o was set to

identify an enhancement. The search
produced no significant and positive excess
attributable to solar neutrons. Therefore,
upper limits with the 90% C.L. on the =
100~MeV of the solar neutron emission were
estimated. An impulsive emission following a
power-law shaped neutron energy spectrum
with power index equal to 3, 5 and 7 was
assumed.

The estimated neutron emissions were
compared with those of solar neutron events
observed during solar cycles 21, 22 and 23.
The obtained upper limits are consistent
within the order of magnitude. The total
energy release of solar neutrons was
calculated for each of the 35 flares and

Lopez Quispe
Nilton Diego

compared with the radiated energy and the
peak thermal energy of soft X-rays.

The major conclusions are: 1) the total
solar neutron energy may not exceed more
than 0.1% of the soft X-ray radiated energy;
2) the total solar neutron energy may not
exceed 0.01% of the peak thermal energy, if
that is to be considered and 3) solar flares
might have to produce at least 5%x10%erg, so
that a detectable neutron signal can be
observed at the ground level.

BESUNICEDIKE 7 L7 HEEBREDMR

Study on Solar Flare Trigger Process Based on Satellite Observations

KB7L7iEO0hicEBInHis0T
FILF—DBREOICERINZERTHDHN
FDREEXANZZXLIERIEBBEINTULERN,
AR KRG T L7 DFREICEDLZYIEEE
ZIBRU. FOREFGEEZESHNICTIIER
BN&ET . 2D BADKGERAEE O
DT KEDSDOFBELLVIRISHEZICE>
TEHRHSNEZHOKRBEKREG T LT DET

ETolc KREHIS T — B LO¥EE - OO
FICBFZ2RAFRZFHFMICHETUIERE.
HEVI2L—yavIicEIDKTIL7HEED
BEHETFTILTHBKBI12EFEFTIL (Kusano &
Bamba et al. 2012)% L& UIciER.KB12
EFILTRESND T HRERGENREDT
L7 REFHEEETZDIEEZTRIM U5
[CARIRETIE L7 REICE > TEERIBIE

(e ==ES

DB IYMBEEFITIRR U BRI
DIEHNSEHETIVICH T DB RE%E
5z,

Study of generation mechanism of Pc1 pearl structures using multi-point
ground-based induction magnetometers

We investigated possible generation
mechanisms of Pc1 pearl structures in the
ionosphere using multi-point ground-based
induction magnetometers at Athabasca in
Canada, Magadan in Russia, and Moshiri in
Japan. Pc1 pearl structure is a quasi-periodic
Pc1 amplitude modulation with a repetition
period of several tens of seconds. Using two
cases observed at the three stations simulta-

neously and model calculations of Pc1 pearl
structures, we found that beating processes
could generate different shapes of Pc1 pearl
structures at different stations. From the
statistical study of Pc1 pearl similarity
observed at different stations, we found that
more than half of the Pc1 events have low
Pc1 pearl similarity. This suggests that
ionospheric beating of Pc1 waves during

H Xth -
Chae-Woo Jun :

duct propagation could be the dominant
generation mechanism resulting in different
pearl structures at different stations.

Study of magnetospheric ELF/VLF waves at subauroral latitudes using ground-based and

spacecraft observations

We use a 100-kHz sampling loop antenna
at Athabasca (ATH), Canada (54.60N,
246.36E, L=4.3) to study the properties of
ELF/VLF plasma waves at subauroral
latitudes. We investigated spectral and
polarization characteristics of these waves
during the VLF-CHAIN campaign and found
that their polarization angle varied depending
frequency and time. Continuous measure-
ments at ATH since September 2012,
allowed us to make the first statistical

analysis of all ELF/VLF emissions observed
on the ground at subauroral latitudes includ-
ing their features, occurrences and associa-
tion with solar wind and geomagnetic
variations. We found maximum occurrence in
the morning (06-07 MLT) and positive
correlation between ongoing substorm/storm
activities with increase of occurrence. We
use conjugate events between RBSP and
ATH showing the same spectral and frequen-
cy features to study wave propagation.

Martinez-Calderon | y

Claudia Maria g

Combining RBSP-A wave data and a
time-delay study we use ray tracing based on
plasmaspheric density observed by the
spacecraft to successfully validate a propa-
gation scenario.

ISEE NEWSLETTER vol.1

n



12

: 1—19‘4 :/“I Z I\ News Digest

ERABTOIhELE

201551031 HICH TR IC TIELR
REOMTEEHFEO T, FHMIKRIEMRE
OEREB/AVUDITONK LI, (A
TENSEFER. AREIAR. ATHAR.
MEfRR N TIEE)

bEERERETTIHARERI ETES
L 2R RER &Rk

2015511 /813 I bBERERIR DAk e
PEPERICHWTHANREZT 5o 2148
IZD RO FEHHIERBLIZEE - R DHRRXAIC
BWTITEBULENPEEER =EBLR Ul

rESEORDOREOEMInEK
20154lc&mm

LMEFORREEAN G SRR REK
mT2015F 12B5HICHESNITRIZDOHR
BT BB R EFEAESRHSIL. K
ZENB 31 EVWSTRBRZITVWE U

FrLYaAJ7E&EFE7LETEOR
EEERICEDIFEHBRER VYT —
DEBICATH

FHEMRBOMOBEE F L ATEEE
ZLA(CTA) Gt BOBEEEFEENATH F
HRZERY 7 —OHEACHI LR Ul X
FINURXBICEWTEEEREEFED TR
NiThhK Ui,

Rowd

S ——
IR BITREENS CTA BFLEE

LS

ISEE NEWSLETTER vol.1

BRI TRVMEREA—OS%
A
2015512821 HAR-5F¥ (BARER) b

13T LB E 23 B H i FT P D B BB AIAT IC
BV HWMEREA—OZZBALR U,

F—A7

2015%12H21H
04852953 ST

RRO630NMDIRVFEDIRE DEELA Z— R
F12oEBBEET7—I>avTRHE
LHRFROEAMEO—BRE LT, BEEY
HEBELHE L5 — BEMRERR R
(JAMSTEC) . 77 X IR BT TR

vhT =20 HET20155F12H8-10HIC
JAMSTECHEMER ChMEL XU .

EAILERANVAT S 7ERERE
|y b il )0y

REBTMEROERE £ZRNRLERS
TEEREIVY -V 7LTERLTWSEOILE
BANVATST7Z2BWT KEBIOFHISDE
ARz LE U e,

SDLBEAUAD ST (BE: Bk ARt

BSEOFAICEFFHLWINIESE
B ZaL—YayORFEICEKh

JAAFEERHEEFIENZ KBNS FHZEM
NEFTRET DERRRDANGOR IS 1
KICE@EREZ KGTHAShcT—5IC
EDWTIERICBRI SMUWEIES 2L —
23 Y DRFEICEHNLE U

2003080 01T

— .

2003F10828RICRELIEEAARE (D0 FEERHE) B
WER DA BB L& ORISR S D3Nt R
BHYBRORRERZRVERE S
NE=HIE

201 5FEREHEXLTEFRBSNcY
MEMOEHE-—HROBRBLTSHEES

"M+FOA—OSRIZHRZIRDES>TH
2016FE381THICESHMAEEESKR—ILICT
EEINFUIL.BESOR . TSMESN
ANAY SOV 7S RFIVGZVaA—hEH
BTHEINE L.

PREZOFEBRRCERT S
=71 —

2015FEREHEXLTCEFRBiSNY
DN R RBIRDREHEER INERE
BoMcL2MEERRFRNNEEMEE>
7=35&FEIN2016F3B19RICRERAE
LY F v —R—ILIcTERBENI Ul mi&EHE
FEORRBER/\— T —dIRTILILTZE
IiThtESNE UL,

I e nwxaman éaﬁxf—g-w_/' ‘

.&5

REEREN
ARIEYBERFTIE
TCoexistence of jadeite and quartz in garnet of
the Sanbagawa metapelite from the Asemi-ga-
wa region, central Shikoku, Japan,
2015%9H26H
O A BRSPS RSP ER
-BEREASRIESFE /BN E IR
ARIEYBEMERRBEFE
7 OARICBESNSSI0218REDIEYH 4
Mo RIcHETHBEMBOBSETI/O0I v~
DRELZERE, 2015F1082H
O A REPMARMKIRIERPER
-BIRERESF (FBEHE B EH  #iR)
BARS L RERE
"L—H—aHEEAWTFOVILERRHE
DR, 2015%410820H
Rl BE D
WIREBH R - WIRREBF S AMERHE
B2 T —5 2RV RE A A DZE)
DOfftFEs 2015F11H82H
HE B FEPH

2016F ERYEFITL—IRIL—E
(Breakthrough Prize in Fundamental Physics)
+Super-Kamiokande Collaboration

*K2K (KEK to Kamioka) and T2K (Tokai to
Kamioka) Long Baseline Neutrino Oscillation
Experiments 20154 11H8H

Rk 7 #R
3wt AR OICAER(ICBET 2>
RITUL FEERE REFE

TR ULI7ZOVIVEE AR D mRFETAIRE
BlLEBAKT7OYVIL(PM2.5)DEIE - AR T
FRVILTRFIDDREEE - TR - (EFR DD
HEEDOREME—) 2015412812H

Hlll S BAMERRATFFHYEZEL
BIRBFEF(EEHENE & #R)

XEH L F EEHERRIBIAZRAT D R — L — [ Topics )& TELZE LY,

FAT | RHEKRT FEHIBIKEEMIA T464-8601 ZHEMTREXAEET]
R | AHEXY FHMIKREMER LREER TEL : 052-747-6306 / 6303 URL : http://www.isee.nagoya-u.ac.jp/



	TypeE_p1-3n.pdf
	TypeE_p4n
	TypeE_p5ｰ7n
	TypeE_P8-9n
	TypeE_P10n
	TypeE_p11n
	TypeE_p12n



